were less frequently observed. The clinical manifestation period was 3-15 days.
Fourteen necropsies were performed. Traumatic lesions, including corneal opacity, subcutaneous periocular edema, and alopecia and erosions of the skin in different parts of the body were observed in 9 horses. Five animals showed con gestion of the meningeal vessels. After fixation, red or brown areas were observed in the temporal and occipital cortex of 1 horse (Fig. 2) .
Samples of the organs of the thoracic and abdominal cavities, and the CNS were collected for histologic exami nation. The samples were fixed in 10% buffered formalin solution. After fixation, the brain and spinal cord specimens were cut transversely into 3-5 mm thick sections, and samples of frontal, temporal, parietal, and occipital lobes, hippocampus, basal nuclei, thalamus, rostral and caudal colliculi, pons, cerebellum, medulla oblongata, and cervical, thoracic, and lumbar spinal cord were embedded in paraffin, cut into 4-5μm sections, and then stained with hematoxylin and eosin.
Main histologic lesions were a diffuse multifocal non suppurative lymphoplasmacytic encephalomyelitis with perivascular infiltration by lymphocytes, plasma cells, mac rophages, and some neutrophils, vasculitis with endothelial cells, swelling, neuronal death, satellitosis, neuronophagia, hemorrhages, edema, and multifocal lymphocytic infiltra tion of the neuropil (Fig. 3 ). These lesions were more severe in the gray matter of the telencephalon, diencephalon, and mesencephalon. Similar but mild lesions were observed in the cerebellum and spinal cord, mainly in the gray matter. The distribution and severity of the inflammatory lesions in 14 horses are presented in Table 1 . In 5 cases, rare eosino phils were observed within the lymphoplasmacytic exudates. Nine cases showed lymphoplasmacytic meningitis with peri vascular cuffing in the cerebral meninges, and in 4 of these horses, the meningitis also affected the cerebellum. Focal areas of malacia, with vacuolation of the neuropil and pres ence of macrophages, neutrophils, cellular debris, and occa sional gitter cells were observed mainly in the telencephalon, thalamus, and basal nuclei. Axonal spheroids were occasion ally observed. No significant lesions were observed in other organs examined.
Serum samples, 1 taken during the course of the clinical disease and 1 taken 15 days later, were collected from 2 horses that were not vaccinated against equine encephalitis, and sent to the Biological Institute of São Paulo (Brazil) to determine the antibody titers for equine eastern and western encephalitis by means of neutralization test in cell culture. The antibody titers against EEE virus were 1:10 and 1:10 in the first sam ple, increasing to 1:320 and 1:160 in the second.
Direct fluorescent antibody test 3 and mouse inoculation test 10 were negative for Rabies virus. A litter of 5dayold mice inoculated with CNS suspension collected from 1 horse immediately after euthanasia began to show signs 24 hr after inoculation. The inoculated mice were isolated from the other littermates, failed to nurse, and had difficulty breathing and paresis progressing to flaccid paralysis. Death occurred within 6 hr after the onset of first clinical signs. Fortyeight hours after inoculation of the newborn mice, the mother pre sented nervous signs including circling movement, head pressing on the box, and paresis of the hind limbs progress ing to flaccid paralysis, and died 72 hr after inoculation. The virus isolated from mice was confirmed as EEE by the seminested reverse transcription polymerase chain reaction (RTPCR).
Identification of the virus was performed by seminested RTPCR on 13 horse specimens collected from the munici pality of Exú, in the state of Pernambuco (1); from the municipalities of Jaguaribe (1) and Várzea Alegre (2), both in the state of Ceará; and from the municipalities of São João do Rio do Peixe (2), Coremas (2), Poço de José de Moura (2), Uiraúna (1), Paulista (1), and Patos (1), all in the state of Paraíba. RNA extraction was carried out using TRIzol a according to the guidelines of the manufacturer, from the original specimens of horses. In 10 samples, the extraction was performed in a pool of brain stem and cerebellum, and in 3 samples, in a pool of cervical cord, hippocampus, and fron tal cortex. As a positive control, a sample of fixed virus of Western equine encephalitis virus (WEEV), assigned by the Instituto Evandro Chagas (IEC), state of Pará, and main tained in Swiss albino mice was used. As a negative control, ultra pure water free of DNase and RNase was used. The positive and negative controls, together with the 13 CNS samples, were submitted to the seminested RTPCR tech nique directed toward amplification of a fragment of 310 base pairs (nucleotides 283-592) of the nonstructural protein 1 of the genus Alphavirus, according to the protocol described previously. 12 In the seminested PCR, a negative control was used for every 3 samples tested, to obtain greater control over possi ble contamination of the reaction. The primers used in the seminested RTPCR are described in Table 2 . The fragment of 310 bp resulting from the seminested RTPCR was puri fied from 1% agarose gel with a gel extraction kit b according to the manufacturer's instructions and quantified with low DNA mass ladder c 2% agarose gel, according to the manu facturer's instructions. For each reaction of DNA sequencing, between 2.5 ng and 10 ng of DNA were used.
The DNA fragments were subjected to bidirectional DNA sequencing, with primers A2 and A3 in separate reactions using a cycle sequencing kit. d The purification of the sequenc ing reaction was performed using crosslinked dextran gel e on plates with a multiscreen filter in 96well plates. After purification, the sequences were generated in automatic genetic analyzer. f The confirmation of the sequencing and determi nation of viral species was performed using the application BLASTn (http://www.ncbi.nlm.nih.gov/BLAST).
Of the 13 CNS samples submitted to seminested RTPCR, all were positive for the genus Alphavirus. After DNA seq uencing, all positive samples were identified as EEEV through the BLASTn analysis. Sequencing showed that the samples from the states of Ceará and Paraíba cor responded to the same cluster, while the sample from the state of Pernambuco corresponded to a different cluster. Detailed results of the sequencing of these samples will be published elsewhere.
After diagnosis of the disease, nearly all equidae from the affected regions were vaccinated and new outbreaks were not observed during 2010. In the 2008 and 2009 outbreaks, the presumptive diagnosis of EEE was made by the epide miological, clinical, and pathological features of the disease, and confirmed by virus isolation, seminested RTPCR, and the increased antibody titer in 2 horses that had recovered from the disease. The results of the sequencing of the isolates proved that the outbreak in 2008 in Pernambuco was caused by a distinct EEEV variant different from the virus variant causing the outbreak in Ceará and Paraíba in 2009. The diagnosis of 2 outbreaks of EEE in the semiarid regions of 3 northeastern states represents the first full description of the disease in Brazil, including epidemiology, clinical signs, pathology, and virus identification.
During the visits to the farms, some experienced owners and veterinarians mentioned that this disease is known as roda (circling) and occurs periodically in the region. The occurrence of both outbreaks of EEE at the end of the rainy season suggests that the disease is seasonal and epidemic in the Brazilian semiarid region.
The semiarid region is characterized by a warm climate with an average temperature of 26°C and rainfall of approxi mately 800 mm per year, and in some regions of only 500-600 mm of rain per year. The rains are irregular, with insig nificant to low rainfall occurring for some years. The rainy season is short, from JanuaryFebruary to AprilMay. The humidity is low, ranging from 60% to 75%, and the veg etation is typical of caatinga ("white forest" in the Tupi Guarani language), an exclusive Brazilian biome, occupying almost 11% of the country. This vegetation is characteristic of the arid conditions (xerophytic) with a strong presence of bushes with twisted branches and deep roots, and the pres ence of cacti and bromeliads. Bushes lose almost all of their leaves in times of drought. The seasonal variation of EEE, as well as other arboviral diseases, is associated with a particular temperature range, rainfall, and other environmental factors that determine the density of vectors. 9 The rainfall of Paraíba, in 2009 (1,345 mm), was among the highest in the last 15 years (mean of 864 mm), suggesting that the increased rainfall is an important factor for the occurrence of outbreaks, which occur preferentially at the end of the rainy season ( Fig. 4 ) when there is an increase in vector population.
The morbidity and fatality rates suggest that the isolate from the first outbreak was more pathogenic than the isolate from the second outbreak. Eastern equine encephalitis virus is considered more pathogenic than WEEV and Venezuelan equine encephalomyelitis virus, although considerable varia tion in pathogenicity may occur. 8 Epidemiologic characteris tics (epidemic and seasonal) as well as clinical signs sug gesting mainly cerebral and brain stem involvement allowed differ entiation of EEE from rabies, Crotalaria retusa poisoning, and leukoencephalomalacia, which are common diseases of horses in the Brazilian semiarid. 13 It is concluded that EEE is an important disease of horses in northeastern Brazil. Although the epidemiology, clinical signs, and pathology allow the presumptive diagnosis of the disease, it is necessary to submit specimens for laboratory diagnosis to determine the etiologic agent of the encephali tis. Such identification is very important for the surveillance of equine arboviruses because of their public health impor tance, in addition to any economic loss. 
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